Identification of inhibitor-of-differentiation 2 (Id2) as a modulator of neuronal apoptosis.
Inhibitor-of-differentiation 2 (Id2) belongs to a family of transcriptional modulators that are characterized by a helix loop helix region but lack the basic amino acid domain. During development, Id2 antagonizes differentiation mediated by the retinoblastoma protein, probably by scavenging downstream E-box basic helix-loop-helix proteins. Here, using differential display RT-PCR, we identify Id2 as an induced gene during serum and potassium deprivation-induced apoptosis of cerebellar granule neurons. Consistent with a biological role for induced Id2 messenger RNA and protein expression in neuronal cell death, expression of Id2 antisense RNA, or targeted deletion of the Id2 gene in neurons from Id2 knock-out mice, protect from apoptosis. Further, gene transfer- mediated overexpression of Id2 induces neuronal cell death both in high potassium and low potassium conditions. Thus, the present study defines a role for Id2 in the modulation of neuronal apoptosis.